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(54) VARIABLE MAGNET LINEAR ACTUATOR AND PUMP 

(57)Abstract: 

PURPOSE: To produce a thrust curve suitable for the application or the purpose by enhancing 
the thrust in the vicinity of the end of stroke of a movable magnet and suppressing fluctuation in 
the stroke of the movable magnet due to fluctuation of a load. 

CONSTITUTION: An intermediate soft magnetic body 6 is interposed between permanent 
magnets 5A, 5B facing each other with same pole thus constituting a movable magnet 3. The 
movable magnet 3 is disposed movably on the inside of a series of three coils 2A, 2B, 2C having 
regulated positional relationship. Soft magnetic bodies 8A, 8B are fixed at positions causing no 
trouble in the movement of the movable magnet 3 on the opposite end sides of the series of 
three coils 2A, 2B, 2C. The series of three coils 2A, 2B, 2C are connected such that the currents 
flow in different directions on the opposite sides of the pole of each permanent magnet 5A, 5B 
when a thrust is generated. 
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S'J-77^faX-^^f 0 C©3!2^fii!i0ijT'fct 
RlSfttH— J' 1 OrtflHfC. 3l©3^^2 A, 2B, 2 
C £ > 4 A , 4B, 4 C t SftM&Bftt 
ftfcLT©R3S:Kfft«tttt8A, 8B, 8C, 8DW 
IEBB/£2tU ftm-Z^yA A, 4B, 4CfcR5ltt& 
&14ft8A, 8B, 8C, 8Dfc£ii§#£*>-e-ft{fcb 

[0 0 5 2] ffifB&:3-01/2 A, 2B, 2Cfct *g*i® 
JHfT-^*nT^S»iiJd5try4 A, 4B, 4Ct# 50 
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ft 3 <D&mmt>m£.? mMt%mm3&mic%-ix 

l/^o lufS^fJ^tfy 4 A, 4 B, 4Ctt, ^gj^RW 

$«ft8A, 8B, 8C, 8DI4, tt&Rtfl*i&tf* 
tl^ntuia^f J* tfy 4 A, 4 B , 4Ct ffi&k&J&Z 

tf»l4ft8A#, #e>4A, 4BfflfCR58««CflH4 
ft 8 B # e > 4 B , 4 C Ktc RSltfWftft 8 c 
ft\ 4 C©^«ffi^RS«$Mttft8D 

i^snn^o ^ffl#e>4 a, 4 b, 4C, R3itt 

t!ttft8A, 8B, 8C, 8 D&tfRWtt3-* 1 © 

n p. ©#fj# e y 4 a , 4B, 4c a tf raattWKttft 

8 A, 8B, 8C, 8 Dte~foitZtlZZ£X\ 3 3© 
n^;b2 A, 2 B, 2 C©fflS©fi[HK^*-^fc^i 

•rat mHRifttt 3 ^jsisgsfciirt-r sfc* 

©^KiSift^^LT43t)> c©^K©ft©TOi 
«E^SM* 3 ©flg«fc 9 rtJl^Rjiffi 

[0 0 5 3] C©^2^M!l©PfiScl?«, WT©<fc5& 

ftf^tefts. $-*\ H3fc^-r«tt»c*sfti<, 3 a© 

n^;l/2A, 2B, 2 CfcSEfciSSStt©^*^*- 
aiSj*te«ffi*ii«r*!:fcfc±D, «KHrT»{*:3«:7 
P 5 y ^©£#©&PJKS-3 < fltft F l (c «fc D H 3 ©£ 

55B©«a ess) ^rawtteawtftsDte, 7i<x 

«E55Bfe*iiR«*^8te5A©*iliB (Nffi) tfR 
«l«««tt#8CtC, 7 1cM55A0ta (Sffi) 

»3t#nattttattt#8B. sc, sofcomfc^ 

fy^ 0mattR§IA) F3ffit, ^5WS]ft3« 

^•©*$©^®]73[b1 C&#|6J) fcK!l?nSo ^LT, 
#n-f;b2A, 2 B, 2 C©1^JK^$^ H^tfc 

3©&^|S](C^»)-rSo *^?K5 5A©feig 

S (Sffi) jyR«*»0Mtt*8Afe:. 7*4\Hffi5 Afcflif 
BflRtf*^Bffi5B©fe«iii (Nffi) ^RS«»l4ft 
8B^C, 7T<^5 5B©^ffi (Sffi) ^R9tt«HKtt 
ft8Cfc^n^tiifio*<i:, N i^{iEnJ»)ft3tSRm 
VfflMfefo8 A, 8 B, 8 C tCfltf-ffyhiltfi 

KEnJ»lft3«^©tS^lqIiC!S§l^n§o H 
^ ^;l/2A, 2B, 2C©mii£5&£-efttffiK 
5pJgjft3©»*©(olttSgL, ^5ql»]ft3«a« 

tbzvk k> m? tu y ^- $ t Lxm < . 
[0054] ±%im 2 mmmxii, 3 i©n-r;i/ 2 a, 
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2B, 2C©SfflK>raH«*5llttft8A. 8D£jbn*^ 
3*01/2 A, 2 BHRtf3^;b2B, 2 Cfflfc^tt^n 
Rffl:K8flKtttt8 B, 8 C*«W"tV*®T?, iulElf! 1 
*JtWfc*W"*BB5on»ft 3 k RJlttl&il'fttt 8 A , 8 

h * f 3 tmmmw 3^i(o s^oTx ^epiijft 3 
**Wfcra«T?fcSo io 

CO 0 5 5] H 4 3 HiK5^lT'feSm©Wi6 

R(S$3-^ l©ft$Jk:, Z&COiJfrZ A, 2B, 2 
C^Wr§^fiJ#e> 1 4 A, 1 4 B, 1 4 C i:RH$ 
»I4{*18A, 18B, 18C, 18D#EH@£2 
ft, #m$V> 1 4 A, 1 4 B, 1 4 C tHmWKM'& 
#18 A, 18B, 18C, 18Dfc«8^t)-&-ft 

[0056] tuanm^mtttt^ 1 8 a, 1 8 b, is 20 
c, 1 8dh. ftmRzfftm^ftZftmmftmt^y 

14 A, 14B, 1 4 CfclllllCJMSftTfetK MffJl 
©Rlltf 1 8 A , 1 8 D tt&#ft0nBtf L 

fc, ifH©P35i*ciaKttft 1 8 B, 18 CttS^lPjWf® 

T^So $fc. ^M^ey 1 4 A, 1 4 B. 14 C<Drt 
JMOfct &R»K8HKtt{* 18A, 18B, 18C, 1 
8 D<Omj£$tttm-&1r2>Bmc&!8.ZftT^2>o C© 

m-stoPimmmmfo 1 8 a, 1 8 b, is 

C, 18 D(D&ffllcftWl#\£y 14A, 14B, 1 4 C 30 

issntv^^o ^fj^tf> 1 4 A, 1 4 B, 1 4 c, 
RWKSaHtttt 1 8 A, 1 8 B, 18 C, 18 D&tfR 

m«3-^ i (DtmmimmmT-mmcmtzo 

#S$LV\, Cfte>©#fiJ#k:y 1 4 A, 1 4 B, 14 
CfttfRffltt«C5Kttttl 8 A, 18B, 18C. 18D 

[0 0 5 7] C0)Wi3%iam<DMj&T'lt. lXT(D£d%i 

mmciz&o H4»c^-rffittfc4sa<, 3 a© 

55B©£ffiffi (Sffi) J^RWttttaeftl * 
^fi»S5B^®Rt;^K55A©^ffi (Nffi) 50 
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RWKlWKtttt *^«55 AC&flgiB (S 

M) #memsHB& 1 s Bic?ft?ft&3< t, mm 
mmM&3 t&?immm&& 1 8 b, isc, is 

n^o ^lt, §3^2A, 2B, 2C©«8IE«SIk 

5Rl«ft3ttH4 0fe*ieafc»llrr*. t&fo-^ ^ 
0155 AOfeigffi (Sff) tfPWRttWKtttt l 8 AK, 
*^«E55Aa«iHRtf*^ai55B£«HiB (NS) # 
n«tt«aMtt# l 8 B tc, jfcajKE 5 B ©£« ( S 

ffi) tfRWKttBtttft 1 8 cfcwenifc5< ifg 

®5Rlijft3 fc^RSUftWHtttt 1 8 A, 1 8 B, 18 

S&?lR|K»5ISn*. Stf> &3-T/1/2 A, 2B, 2 
C ©Sffi£Kte£H*tttffl£5Rr«itt 3 ©Jtaoiqjt t K 

LTffiXo 

[0 0 5 8] ±aE*3*«WTftt, «a5Rfilft30^WJ 
fcffi"T«38lttttaitftl 8A, 18B, 18C, 18D 

c fc* t?*, minimi* 3 oattB^itKflMNSi/^aie 

fyhWKo loT« SffiafKjft3©7,hP-^ 

[0 0 5 9] H 5 tt#58E©3! 4 gfltwe&sffiHiirMi 

RTf&ttl 5«U PHB#lRliail0 2fl©Rftttl&iJH*^ 
fl&55A, 5Bt, cne>®*^flaE5A. 5BP^{C@ 

b ojMBP5«iiifcf-n^ ft®M*ftZFimmmm'& 

B , qmfflBI&fr 6 S«gl5©:llf±ft 9 A , 9 B It® 

mmx-mmc-mttsftx^o mwkbffiESA, 
5 eh, mftfaic^MZftx^x. -jwiQmtftimx 
mvffiffiifismz&^x^Zo &*s. mefsmmsc. 

ft 9 A, 9B©TOi, +KaRaa[ttft6©l/2~l 

temMfowtfezftZo 

[0060] mmG°!W}fo 1 5<o#&> ffiMttftzn 

tc 2 ®(Djk!\ffiG 5 A , 5 BUSfC ^Pa1g|5D!fiS14ft 6 ^IS 
ttT«?$2*lT^3©T\ ^fCllHRlijft 1 5 
BT*©«SSBfiOMiSBg^ (7^K5©Hli^|pJfi:BS-r 
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*-3tV*o Sfc, *^«5 5A, 5 B©ftffi!liS®lCiK 
gi5»ftft9A, 9 BfcRtfTV*©"^ jfc&«55 

a , 5 b QMmnoai&fr e ft fc^#fiHSMWHi£ ft 

9 A, 9 B©#ftT*Slt;£fi{Cffitf !)^<&S#©3& 
T*7*4U&S 5 A, 5 B ©fl^#T*©8t*«£©Mj« 

[0 0 6 1] *©flfi©«^ttMi£©aS 1 *»iW4: 

[0 0 6 2] c ©SB 4 7U5yyo4# 



©i*fl!j»cg"3<Jfi7JH\ HI 6ffilS (-) ©<fc5fc& 10 

d> ffiGftw&i 5(ottm®WKmmm8&ft9 a, 

9 B £IS 5 c i: fc «fc 5 lKj&?&fi©MiI## GltfUKH 

ftS (*) iu$Lfclgl||»iJ©tI 
^J;Dt|Sl±t5 0 flU Sgi^fififfO©?K5Rr»ift3k 
HUfcaJBESA. 5B2fctfratttt+HI9WWIIttft6* 20 

7l<M55 A, 5 B©*ft^ft©flfl«liiifcfi2 
0 . 5 mm©R«#M$M14& 9 A, 9 B *E«Lfct> 
©fcffll^fcCfcU 3-T;b2A, 2B, 2 C\«H 

[0 0 6 3] c ©if 4 usiCTtc j; n«\ $s nmw 1 5 
BBBfGiStifc 2 mayftiKWE 5 a , 5 b nicipHtf 
*«ttft6*»tf, S6te*MKE5A. 5B©M'J41 

SffiRTibft i 5 ©fft^ ft K:Mil&5K3&$# 30 

[0 0 6 4] 06t4*%W©m5HSH5>JT*feSlK5Rril 

1 5 tt, ft&tf ft S =Hfc 2 flOdcAftS 5 A , 5 B 
(flBia«(«lttft6*K», 2 5fc*4MKE5A. 5B© 

^«*iBK«ap«awt# 9 a , 9 b *mvTMf&2 tir 

[0 0 6 5] C©jg5*MH«©»&t), aiSRlilftl 5 
tfmmifc 2 tltc 2 ffl©*&«5 5 A , 5 B ffilC^ffl® 
tt«ttt»6*»^ S&fc*&BtE5 A, 5B©^0Jl^ 
9i(ci|fftt!tttttf 9 A, 9 B£KttT«i£StiT^a© 
7U5y^©£¥©£fWfcS^<$;frfc:^4t ; t<5 
SiB^Sjftl 5©$A£ft (filial) (cSlKftBURA^ 

fte©{tffl^m(i. fjJzR©^2^filWi:|HH«T*fe^ 0 50 
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[0 0 6 6] H7tt*^®£6$ffiffl-e&Sfla^tt 

1 5 tt, l^ffittfa * ttfc 2 ICMIE 5 A , 5 B MK 
*HS»8Kttf*6*KW\ *6K^IKE5A. 5B© 

[0 0 6 7] c©£6*08«l©»£t^ B£5Rribf*l 5 
tfEMBtlRl £ nfc 2 ffl©3c4\«H 5 A , 5 B ntc 

ffi£fiSSP«3K14tt9 A, 9 B«StftIS?ftT^5C 

BSE^ilttl 5©Wl*l&I (ft¥£fa) KMiIfcfiB3fcj£# 

< So tot, luii©^ 3 *asM©»^ 

»fffM(t MM©H3^MiJi:|5l1i'c-feSo 

[0 0 6 8] 08 7 £aSMT*fc*fl£5RTf& 

SiJ-77^faI-^^to C©HfCfel/^T, 2 1 
tt(WKttfr©nWttH-^T?*D, IRl«3-^2 1 
©rtWc, fflSOffillHfctf-JSfcMftlStife 3 3©n 
2B, 2Ct. ^3S©3^;b2A, 2B, 

2 C©^mt>lSlKRl»i#8 A, 8B, 8 
C, 8 Dtf^-itVfftSBSSfU Ctl^©3-1'^2 A, 2 
B, 2CRtfPWR*Wt«ttft:8A, 8B, 8 C, 8D« 
^ERli!)ft2 3%g«fteSfc3Srt-rSfc«>©^ FWft 
2 4 «Md»-«WEMafJfi«©tfi«aW 0RKtt*T) T-R 
(Si^3-7 2 HcHSStlT^So C©^VK[Sift2 4 

©rtStt«5Ri»i{*: 2 3 ©n^ <t o fefflfrtc** < , 

[0 0 6 9] 5BERrft#2 3«, H«J*lft*nrc2fl© 

A**ns«»dyH*^Bte2 5 a, 2 5 b, ^ne.© 
^^iiBKEii*nfc^ft*ntt«*iwapRattft2 

6RtfgaiE*^lKE2 5 A, 2 5 B ©MUftB^gEBS 
nfcAfe*R«tti"r>3yfi3 1 A, 3 1 Bfc^JSK 
5MW*:2 7*»aU M^SMffllftf*2 7©flb#«3 2 

^jA^lhLT, i^SKjl$lllft2 7te*^MK52 5 

a , 2 5 b , tprsmm&fo 2 6 skTsnmytt »; -> a > 

S3 1 A, 3 1 Bfc@5£Lfcfc©-??fcSo WiB*^BIE 

2 5 A, 2 5BH Ifi^lPl^Sfi^tlTi/^T, -75:©4ffi 
® ^ N ffiT*flto5f ©iigffitf S gfc: ft o T fe D , ^Sffi # 

3 4«< J tti ; etiK*^StiT^S 0 ^r3-r^y7*ii 
5il4<* 2 7 ttlf WttxaSKtt&JRT-fe 0 . * y ^> a >s 

3 i a, 31 b«->u 3>=ri»9©gitt#-e*riistifc 

»ttt'fe^ ^'>E^HT'-^©lha6*3 3ffl»C 
SEl^^nTVSo C©i^S. 5 v~>3 VWi 3 1 A , 3 1 
B tt&j?c&«5 2 5 A , 2 5 B Ktf (fHSnMKttfl: 2 6 
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5>o££®l|X LTs^fcO* ^PAihf 5 C fctf 

A , 2 5 B Rtf *ffl8PS«B , tt# 2 6 

[0 0 7 0] MIB3jS^3^7l/2 A, 2B, 2Ctt*^ 
fl£52 5 A, 2 5 B©BHHB««fcUTffillft*SlRlte 

;!/ 2 B fctTOglWfttt 2 6 &tf *&«5 2 5 A , 2 
5 BONSft-&WIII»*H^ S»3^^2A, 2C 
tt, *^«E2 5 A, 2 5 B<9Sg£^t?W£Wf 10 

oif^3-r;l/2 Btcj^n^V^lRlti:, MCPJJtfW 
;b2A, 2COaj)iEO|6iIti:ttiailRlfrT?fe* (08©^ 

A, 8B, 8C. 8D«, ^g««3-^2 1 
©rtgfclfllSte^ F*j&*WK»tt2 4©ftgW±fc» 
#Sftfct>©-e&9, I^DpO 3-f A, 2B, 2C 

[0 0 7 1] fflfE«ffitttt®RtStt3-* 2 1R 

tf ^flMfrOtf-f Fit ft 2 4 0fg^(c?|q^0fflK 3 5 20 
A, 3 5 Btf#t&> 0*2*1, £Nttt3 5 A, 3 5 B<0 

smij™i^©R!ti^$^M3 

3 6 OrtJgfflte-CatfU&H 2 5 A , 2 5 B IcM 

mmm$m 2 1 <D-io(Di^mm^m 3 6 m&imm 

fcoTl^So 113 5 A, 3 5 BttflflfBaM' FW 

ft 2 4©flJBiBfc#& , r*iMP3 1 tttl^ftMhXft 
5 , SSflSS 3 7 ©ft^ffltf Mf2i$5RJIlft 2 3 V>mm 30 
fc^y5/gy*3 1 A, 3 1 B {VM&LX^Wffimm 

M3 5A, 3 5 B <mm*%frki* < f tlfcfASJ 3 7 
^7->ay«3 1 A, 3 1 BteStftbfcV^SfcfcT? 
£3„ ) „ £7c, ffli2«i£SM*3 6tt#l#H:T-t>fiBllft 

[0072] c<Dm7mmm<DffiG°smmv-77t?- 

fulfill 1 l«J fc ftgfc , ^HRJlfrft 2 
3 ti^t^^MB 2 5 A , 2 5 B t IsXftXm&M 
&m^X^Z<DX*&l3%mMi3Wf£i<ti. Lfrfe&3 40 
f/l/2A, 2B, 2 C©WSfl!lfc:8^ttft<OTf8tt3- 
^2 l7bW^nT^57ci6, 7U5^^©fe^OSH!J 
fcS^<it^^$4T't5JKSRlil!)«i:2 3<0li!l7alRj (g 
¥#IrD £SiI4TO£#£*t<T*t, i&H"Ji)ft2 
3 0jSH£a:Kfc#@-f S3a<D3Y/b2 A, 2 B, 2 

[00 7 3] ^-LT, 3jl£>3-Ol/2 A, 2 B, 2 C<D 
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B, 8C, 8D%lSttT</^fc*6, ffi6*!Wjfo2 3tfm 

£ftU *©*Fd— {HSfcifi^ fc, fMHWIfjft2 
3kPSRtt«Blttft8A f 8B, 8C, 8D<D?-£&f& 

tfiit, S»6Rl»ft2 3tt*Og«&*lRlfc!R§l?nSo 
[0 0 7 4] £©RJStt«l4ft8 A, 8B, 8 C, 8 
DKiSf-ffyhAtt, nJSjft 2 3 ©*4\WK 2 
5 A, 2 5 BO-«*(<RSR«it«ttft8 A, 8 D<DJ?& 

-4S^pjHtt«tatttft8A, 8D*mm?z>t, mm 

mm.'&fc8k, 8B, 8C, 8Dfc£D3e&Lfeiiiltt 
£5ltKffcD<U iitf^[6Ji:RW73iq] GgffiRl®jft2 3 

[0 0 7 5] H8©«ttT?tt, ^EnJ®}ft2 3tf£#ft 
i:trffii<o 

[00 7 6] &L±<D$H 7 &9fc0j|fc «fc tU£\ 3 m<D 3 

2 A, 2B, 2C©^Rt^WtR^^14^8 
A, 8B, 8C, 8D%mttX^Z>0)X\ ffiEnlW)fa2 

8B, 8C, 8D©5^*«tfffcifif*<fe©fc«R5Rr» 

<o fct, liH^®]ft2 3«f<9XhD-^£{g 

ifflft 2 7 ) ^©m^^tiAP Lfct^o)7,hu~^ OM'P 

tzcttfxz. v^x&fkMommfcmm 

HnIS!i^2 3<D*hP— i?<D%.m*WiZ&ci:tfX»% 

R^«»i4ft 8 a , 8 D^ji vmgx&ffiBnimw 2 

3 OJtff * Ift fcS^Kffl <x-<r>h^(cj;D €5rI®) 
ft 2 3 <DX h D-^WjJtl, tuiBffl«=K 3 5 A , 3 5 

aeBr»i*2 3«3 

[0 0 7 7] Ct0^7^ffiWcfeV^Tt>, bukEO^I^ 

Mmx7fiLrc<Dtmm<Dim%}%t>mt>ft. ^e.^ ^ 
[0078] (i) ^t«*ntt«»±a*^atE2 5 

A, 2 5 BS(fAfetn«tt*'yi'3>'fi3 1 A. 3 1 

b ici&mmmmfo 2 7 1 u ^jssjifnift 2 7 © 

2 3^fi)tLTfet), 7l<^52 5 A, 2 5 B©@£, 
[00 7 9] (2) ilSRlilft 2 3 »C-flt©Sa«l(* 2 

7 ^i^gp^ 3 6 xmmsmcumzc tx\ W5»i 
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im$ 2 3<DtfrcD2*m< Lx^miM m&2 4 ©a 
m^'btmi^mxmi^^. Lt^^mE2 5 a, 

m&z»jmtt%; < , fcthffiB 2 5 a, 2 5 b (Dftmm t 

2 A , 2 B , 2 C £©FB^£;£I!l/hll^lg£-c- 

^©[RLt^^&^o 

[0 0 8 0] (3) S£5Rjftft 2 3 AW FWtt 24(7) 
ftJiffifdg84l>ft<ft3fc#K ^5"Ii!)*2 3^$te(n] 

^^km^2 4<D&&w<Dmm&mm~e2. mm®®. 10 

[0 0 8 1] (4) 7T<X{&B2 5 A, 25 BOyHIJ&H 

KhtwrnUhLX-kh^mk^y^By^ 1 A, 3 
1 B£fStt3<ii:£J:D, 8ffinJS]fr2 3 ©£««;: 

iot^v Fist* 2 4<mwi>fcm%.zftT^mmz 

5A, 3 5 B©£]9$3 7 ^fcoTt, ?1c^52 5 

a, 2 5 B^cDmmtm^^n. ms^mn^nm 

mmmrehZo «g3 5 A, 3 5B(^y^a 20 

y«3 1A, 3 1 Btc ^£50353 7£J£j£LT£>< C 
fcT?, jh**3 3«««B«9J«3 6fc^fea©*l»±^* 

-So 

[0 0 8 2] (5) ftfc*ne«tf±**&«E2 5 
A , 2 5 B 0±|QiifcaMtX«IHKtt03-f-^ y^Jl 
3 4%**r«CfcT?, SK*^«S2 5A, 2 5B£ 

<ix.3&ffioJI){*2 3 *rattffl^*IR0«*Thlc&lK 

52 5 a, 25 Bfciyn^^tf^-rsc fc^BSih-r 

£ * raettft±JB*4MK5 2 5 A , 2 5 B t P3 30 

Stt^r>a>|g3lA, 3 1 B tc&HJtifittft 2 7 % 

a, 2 5Btemft^Mm<Dnimmi£?z<D$>®3ikni 

fTc&So ftfc, n-f^^l3 4tt*MH2 5 

A, 2 5 B©fljaffiic'>ft< fctRW-fctrrvntf, 

[0 0 8 3] (6) fflSfi3 5A, 3 5 B ©W^HSJE 

A, 8 D*aDjfir/dK£lfT:£fafcKttfcffl<7^rT 40 
y h*llc<fcD$BRl»)ft2 30XhD-^^ti§iJU tu 
teffJlfe 3 5 A , 3 5 B ©ASP 3 7 Sffiojfjft 2 3 tfS 

[0 0 8 4] 09 &*%$©fft 8 %mfflVh%ffiEalW) 

14ft©Rit5#3-* 2 1 Rl/»ft©;^ KWft 2 4 © 
pflSSS^IffflH4©Hlfi3 5 C, 3 5 D /V SKd 
*U MfPJltS 3 5 C , 3 5 D©l*9ififc«ERlS>tt2 30JJ© 
P3&#^ r >3yfi3 1A, 3 1 B Fb^c ESstfte 3 8 50 
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laftSnTl/^o ^EHB«fe3 8tt^5Rlil^2 3^* 

HttHteffUR-rfffflswrao ft*K *©fl&©#i#« 

[0 0 8 5] C©£8^fiEflMi:<fc*U& §n^;l/2A, 
2B, 2C»Cil«*tlT^4^tt!6T*tt, $H>5Jijft2 
3tife&Off*8tfte3 8©?M£fc-eP3fiPK3-* 2 1 ft 
©^FallJABK^fLTfcfX £3-01/2 A, 2 B, 2C 
fciBKlifc&iWfr* c i:-(?M5RJi)ft 2 3 

«rr set sft, $mwm*mmtm, m 
s *>v msst 7 gifl^Tfa^fcnwR«aMttft 8 a , 8 

B, 8C, 8D©f^fyh7J C^ffifitfj&fcfcftSfc 
«5^fttt2 3©£fr;£fifc£#fc»<) fciSBBEBRl 
8){* 2 30XF D~? ©&{&!£&]*., MHaJftft 2 3« 
ZSmSMtiLLtc t t 5T*E*Stf te 3 8 ©9MKn?(f«ffl 
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snr»)ft4 3 t&Hmmmm*8 b, 8 c, sdm ft^^rti-?>fci6^^v kh #6 4 ^le^sgwea 
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